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(54) OHMIC ELECTRODE 

(57)Abstract: 

PURPOSE: To form, with good reproducibility, an ohmic electrode which 
prevents an electrode metal from being diffused excessively to a 
semiconductor thin film in an annealing treatment, which prevents a 
boring-up operation or the like and which is reliable by a method wherein 
an electrode structure is formed in such a way that a specific metal 
layer is formed on a second compound semiconductor layer and that an 
Au layer is formed on the layer. 

CONSTITUTION: In a semiconductor thin film which is formed under an 
ohmic electrode, a first compound semiconductor layer 4a, an InAs layer 
4b and a second compound semiconductor layer 4c are laminated and 
formed. In addition, the first and second compound semiconductor layers 
4a, 4c are composed of a compound semiconductor in which the 
difference of a lattice constant from the InAs layer 4b is within ±5% and 
which contains Sb. Then, a gap metal layer 1 which is composed of Ti, 
Pt, Mo, Cr, Nb, Pd, Ta, V and W is formed on the second compound 
semiconductor layer 4c. In addition, an Au layer 2 is formed on it. Since 
the metal layer 1 is composed of a metal seed whose melting point is 
higher than the melting point of Au and whose coefficient of linear 
expansion is close to that of a semiconductor in this manner, it is 
possible to prevent the semiconductor thin film from being stripped off. 
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(57) [ffjfi] 

n A s h(Dfe^fe&<D&\,^±5°/o£AftT'&>v) S b ^ 

t*fc&to*m#£?>tezm—{£&to*m»m u a ) , 

Kf-f^*««:i^±(cM^tlfc I n A s I (4 
b) . ftlflKl n A s m<D±{cmj&£tltz I nAs t<D 
fe^*<Z>iiV^S± 5%&U*j-CS>!9 S b Sr^tf^ft^ 
*<*J:9*6*-ft-fr»**ft:» (4c) 

Jfe^2»^g (4 c) JifC, T i , P t, Mo, C r , N 
b, Pd, Ta, V, WJ:9*SBBBR&«J1 (1) . ft 
OWIB*AJIUIO±fcAuJB (2) SrWt*SriS:Wa 
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1 

7t I n A s i:C0*&^^OiSV^S± 5%«rtT?fc»3 S b 
&&Wt&to*m»±»ftZm-i£^¥m#m (4 

a) , K»-ft^«*»*I«)J:W«S^ I n A s 
I (4b) , MRI nAsfO±l:M^fcI nA 

s £ 0»^3E»^»V>^± 5 %J£*f*9T*fc 9 S b te^tsit 

&m*mfr&vftzm-ik&m*nwm u c ) 

SWE*-^»**ft:Ji (4c) _hf^ Ti, Pt, M 
o, Cr, Nb, Pd, Ta, V, W<fc 9 ftSBBR&R 
R (1) , ftOWBRARROLbttiAuR (2) 

[0 0 0 1] 
[0 0 0 2] 

[t£*Oft#f] InAsii#^T*5V^»»SSrft 
flX^Z&s I n A s fcte^^5¥Jfc»tt»Ka $ # 

tSrtfiiU^ofco ^»ftft(Z)-otLT, In 
A s ^Og^S©aV^± 5%WOft^Mit 

^rl^oA 1 x Gai-x Asy Sbi-y a»e>#5B&jg#Ltf> 

AsiOiC, I nAs^^^t^)SV^±5%^ 
^'$)!)^Ol nAs i^fWNVK^ty^i^ 
^j^OAlx Gai-x As y Sbt-y d^bftSJfiSfi 

[0 0 0 3] U&>bftdse>, rc0J:5*»lR«igtcigL 

fc . . © ^ * v $ mm <mz>^t 
tm lv * t v * o R«a**>o fc. r co * ^ ftta^mic 

AsIlC, «R&R&3K#bT*-5 **«tt£#5 
SARAHS: T -sutmic X o TR^SfftWR't' t-ffi 

[0004] :©5*>^7p>fftm mm-it&m 



(2) M¥7 - 2 8 3 3 9 0 

2 

. ,£^3 5 6ttfc^AuG e (Au:Ge = 88: 1 
2) ^^fcAuGe/Ni/Au^lMIHt 

I±j«xaq8dfcbfc?> bT\ «Rtt<Dfc*»*fc»ritt-5 

[0 0 0 5] wcoj; 9 t36*<©«®H-*H^*jS^tt I 
70 nA sR©*V^R^»»RSr«ofc**«RttO*>-5* 
-5^ RRtWRttA < ffM-T 3 n t MtR b*»o it. 
[0 0 0 6] 

ik&b¥m» £ ffl ^ * -yvfji^ fet^ jj^^ci- a 

KM. ^R^OHRftaiy^^^SrflKfli-^rf, 

Rl n A s i^«v^»ftS^*^«H4lc+ 

20 srwsitefi < matr* ~t*&&)t-rz>» 

[0 0 0 7] 

^fmct 57h£>, 7 □ >f Sic J; 5 ^ y ^ iiOM 
lcRbfc««£R<D«R«c*!9«^*r. ^cD/gm, Rfg 
~fb^¥*#g-bK:> «p^JSS^J;^S(D±{c:a 
uR«B*bfcR««itt**Sr.£|c<fcoT. 
MlrfTott, «S^R^^«*»R— oigjRI^a: 

[0008] ip^*i8Mfi, s« o) „ mmm o) 

±MJFM£*lfc I nA s ^C0»^»C0av^±5%^ 

rt-e*>o s b ^m^^^J: o ft a »—f 
*#ji (4a), ®m—\\&m *m&mcD±\z.M!&£ti 

fdnAsi (4 b) . Xt/R I nAsg©±^$ 
frfc I n A s £ OteT-^RcoRv ^5 + 5 %£XftX'tb 9 S 
b«r*tr<t*»^#J:9ftSR-ft^aW*R (4 
c) xfWrtS^S^WfrWRi^Rttfeix-smi-cfco 
T\ RiB»-fl^*¥*<Wi (4c) Ti, P 

40 t, Mo, Cr, Nb, Pd, Ta, V, W<fcOttSBfl 
RARR (1) , XtmiBRARR^±^AuR (2) 

[0 0 0 9] J^T, ♦RWfcJE^RRlcRW-rs. Hi 

Rffio— 0»JSr^bT*5t), ^r®^m^(-^bfct>coT? 
fc^>o @1{^V^ lfifflR^feRR, 2fiAu^^^ 

^«J^, 4 a f4»-{frfr*¥*ttR, 4 b (4 I n A s 
4 c li«rft^««:i^Lrv^|) 0 5(4** 
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3 

tltl nA s <t(75»^»<^itV^±5%Wrt. »* L 
< tt± 2%J^f*3T-£>«9. Sb£^tHb^*¥*frt-ft< 
Tf4ftb4V\ ftSLV^WW^ LTf*. GaSb, Al 
Sb, AlxiGai-xiSb, (0^x1^1) , G a A 
SyiSbi-yi (O^yl^O. 768) , A 1 A Sy2 S 
bi- y2 (0^y2^0. 7 9 3) , Alx 2 Gai-* 2 As 
y 3 Sbi-y3 [0^x2^1, 0^y3^ (0. 7 6 8 + 

0. 0 2 5 Xx 2) ] ^»*UV^*t»-C*)<5o «M-#* 
Ll^ffi-te, GaSb, AlSb, AlxiGai-xtS 
b, (0^x1^1) , GaAsyiSbi- y i (O^yl 
^0. 3 5 9) , AlAsy2Sbi- y2 (0^y2^0. 

4 15) „ A 1 x2G ai-x2 A Sy3 S bi- V 3 (0^x2^ 

1, 0^y3^(0. 3 5 9 + 0. 0 5 6 Xx 2) ) t* 

[ooiu m-RTfm-<k&%>¥m&m&, z 

ft, b oft*»2NI*©JWBl35> ft S #E SrT&S LT^ 

■ct±v\ »-&t«g-ft-&»^w*Jitt, rat 
^mtfct z> <d \z%m t ft b * v «S(Div a* £>o r t 

[0 0 12]S-ft^«*»*i©»^d4a, 0. 1 
Mm^d4a^l0/2 mtfe^ 0^ b< teO. 2 m 
^ d 4 a ^ 5 a m<D$mX*frZ> 0 Srjh^^^l^ 

»d4c « % mmm-it^M*mfrm<Dmwcm'?z 



(3) ^ipy- 2 8 3 3 9 0 

*K U>ffiiittH l/zmJ£AT\ «fc»?i?£L< 
(i, 0. 5/zmJ£*T\ S?)l:94L<|j:5nmK±0. 
1 vmUTX&>Z>o 

[0013] ^$&W<D I n A s Jf <7)/p:^ d4bli, 1 . 
4//mWTOD, »*L<ttO. 5//mJ^Ts <fc 9 » 
^Kli5nm^±0. l/ira£(Kfc6 a £fc, 

tffetttfffr-Cfc iV^S, GaAs, I n P^i^^CD^ 

70 [0014] ±E<o*SMMHBtS:jgfifc-#-sxawt. — 

fST*T?t>J:<. 0»J£ LT^Uxf^^v- (M BE) ft 
MOMBEfe MOVPE^ ALEjfe»tt*l:» 

*Lv^8rT?S>* 0 *3SM^*5V^Tf*. -blB*aMW»Bt 

[0015] fg— &JR/I If*, T i , P t , Mo, C 
r, Nb, Pd, Ta, V, W<D o "bCOV^iX^— MX 

2(? jft^C (1 0 6 3*0 J:D*V«j£fefco£EJB#fc:, S« 

R^b<30tt^ttt^cftv\ _bfE<£>&JR«eo 5 

WfdSf^UV^tt, Ti, Pt, Cr, Pdtfe 

[0016] 
[^1] 

50 
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(4) 



4#F^¥7 - 2 8 3 3 9 0 



[0 0 17] 







(X1CV 1 ) 




Ti 


1660 


8.6 


HJ&0iJ1,2,5 


Pt 


1770 


9.9 


3S«S0!l3,5 


Mo 


2619 


5.1 




Cr 


1900 


8.4 




Nb 


2437 


7.1 




Pd 


1550 


10.6 




Ta 


3006 


6.5 




V 


1730 


8.4 




W 


3390 


4.5 




AuGe 

(Au:Ge-88:12) 


356 




Jfctt«1,2 





(XIO^K 1 ) 


GaAs 


5.7 


GaSb 


6.3 


AlAs 


5.2 


AlSb 


4.9 


InAs 


5.2 



50 [0018] Sfc, MI«&JRSl<Ott-J|5|:ttmfeOAJR 

bco^M. ^^©Mi^ ^ 6 #1 $r?FM L 1 1) J: 
v\ NfiK&iKJB 1 ojRff d 1(2, Inm^dl^lO/x 
mT^Sig<, Kl<ll5nra^dU5/im, <fc 

^frt^AuJl 2C0^ild 2(1 1 nm^ d 2 ^ 1 0 m ml? 
£>9, ^L<li5nm^d2^5//m, Jz9£?;£L< 
(±10 nm^ d 2 ^ 1 /i mtfc^ fl 
[0019] ±Eo*»fWR±lc, MRfefeJSJf l «:« 

S i N, S i O2 ^<ZW v"<— v" 3 y|^^7X-7C 
50 VDife*fcJ:0»E±ffifc?gtiKL^:«, u^HSrft*- 
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7 

lu^ h^iS^^-vicMt-c, r i zmmc£ 
f??, ^-t-y7^7feta<ffl^^ 0 me 

[0 0 2 0] JEM. m«^M^^fM<OM/p(c^SL^fii 

o^^DXLyt^or^-yHi, m&t±2 o o°ca>e> 
ioo ottt-(o^coi-e i bct<, u< «3 o o°c 

i>P)5 0 0ttfci9', 7^-;Uffili5W^5 
«PlB*-Cif©lt'etJ:<, ffiUliio»Hio» 

TAs=*y* — y ^A^o#H^iTT*(Dr-— /ufi» 

[0 0 2 1 ] |SK rftkO&JR^WJBfct, t^-c 

[00 2 2] 
[0 0 2 3] 

A 1 o. 5 G a o. 5 Aso.i2Sbo.88^6 OOnm^I^ 
itfto ftXCJ^Y—-?<D I n A s & 1 5 nmM^^ 
fc. »fc*-fc*«^«MWIi: LT, y > V*-Zf<DA 1 
0.5 Gao.5 Aso.i2Sbo.88$r3 5nm^I^tt 0 
Mf^y > K-^©G a A so. oa S bo. 92$: 1 0 nmM 

tt 2 0 5 0 0 c m 2 /V s , Mg*MTf* 3 7 0 a/ 

□ , l^fgHS. 4 7XlO ,7 cm- 3 T*fcot 
[0 0 2 4] tfcfc, ro»BiS^fflv^r^— ^*^Srf^»! 

efc&Lfc. &jc, ^/^ii:7 p 7XvcvDS(a 

0. 4 Mm©S i N«t»*Lfc. KS i NR±t: 

SiN^i/fy^U Ga A s S bJBSrBfflS-frfco 
[0 0 2 5] *urKSfflR3»jSfefc:J:9. Tii^ioo 
nm, fifc^T, AuM3 0 0 nmIiU U— 

0 0°C, l»©7^;uSrffV\ MSSr»jfiUS: B ft 



(5) WW 5 ?? - 2 8 3 3 9 0 

[0 0 2 6] :Ht, 2-f >7^^^_k(^$t<7>^ 

y^f-fXUO. 36mmX0. 36mmtfcot 0 r. 

U o^T\ h^v^^r— ^e— KSrf?v\ ^*K3f"> 

[0 0 2 7] iHtK^Lf^-^^ttlj:, * 
-jUtaJinmiZ* aA^fff6V[;^^T, 5 0 0G 
70 (OlMS^SoIftT 2 8 3 m VT'fc ^ A^J&Jtl 
li7 6 8fl^teofe, rcofaii, »Rco«^»*S:+ 
#R»Lfc«TT?&5o ^tv ^;U^12 1°C, 2 
iSi o o%o^(^3 o^PWJScBU^^r^ « 

20 [0 0 2 8] 

^©f^»*»t^fc. sat« i i w«o*js-e, «H£ft 
tern, mmoMt&ztiz&ftcDG a a s s bjisrsms 

■it:*:. *LTJtaiK»ffi«C ( tiJ, AuGeM2 5 0n 
m x N i g£ lOOnm, $^T, Aul?:3 00nm 
It— y 7 h^-^jSfetdJ; «9. /WS^O 

30 a*. s&i^roiTHc^-c, ms^Jgco^ttS 

»^<0ia*Jftfi;«, tK— y ^ • T y Zftm L < L 
[0 0 2 9] 

[HJS0H2] iSi 2 ^ OG a A s Sfi^SffilwMB 

GaAso.oeSbo.92^6 00nm^l^fc 0 
yK-^InAsS:15nm*ft^ 0 £ bl-SS- 
f^^i^Lt, /yK^GaAso.oeSb 

^ ntc 0 Z(D I n A s »JK^ST-^»jSC0fiE^ 2 0 0 0 0 
cm 2 /Vs. hSfitffifi 13 0 Q/CU 

ttl. 6 0X10 ,8 cm- 3 t'fcof: 0 
[0 0 3 0] :w»R^«V^^-/i/« : ftffl(L/i:. 
7^F!)y^77^f-Ml^ GaAs^« 
±^*«*JxfcWJB»B(±icg(«»fcft5»5>**«+ 

m^XV, 0. 4/zmCDS i NHJtft»ritbfc. R«-h^ 

5(7 7*hyy^77^-ftiao, ti^ftdfls^Mn 
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9 

S i NSr^s^V^U G a A s S b/l£§gfcB£-t*:7to 
[0 0 3 1] UTjl?E3R»feJc J: D > Tii^lOO 
nm, Au|^3 0 0 n mttRslK* U ^-f^!l7 

LT> 7-- A-£p-t\ lt#i^T*3 0 0°a 1#<D 

[003 2] :ht, 2>om$=-^±iz.&k<D* 

^/f ^XftO. 3 6 mm X 0 . 3 6mmT*foofc 0 r. 

U Ol^-C\ h ^ >^ 7 7^"^ K£rtTV\ JX/tf3r>> 

[0 0 3 3] ^ 5 LtKfPtt*-/u* : f-(0»ttli % * 
-/UttJ^BBEfct. J£»A*ISJE6 VJctH^T. 5 0 0G 

1*3 0 8QX*fcofc 0 r^ffifi, mK<o9fr»Wi&i:+ 

^JBE, Ifti 0 0%<D*M3 0 C5> « 

[0034] 

fcflL IffiOM^nSS^G a A s S blSrBtH^f 
■frfc. ^ttS^if^J:^ AuGeM2 5 0n 
nu N i B£r 10 0 

^^3 0 0°C, l^r--/u$rtTo^5, S«±o 
[0 0 3 5] 

[Hj6E^J3] Si 2 > f W G a A s Sfi^tffilCM B 

e^(cj:^, m-fc&«o*m»m t lx * /vk-^ 

Alo.5 Gao.5 Aso.izSbo.88$:6 00nmSI^ 
it/Co K-^co I nAs^rl 5 nmfifcftS*!: 

it. te\zm-<k&*¥m»m ^ir/y k-^a i 

0.5 Gao.s Aso.i2Sbo.88^35nm^f^t, ^ 



(6) 4$PJ¥7 - 2 8 3 3 9 0 

JO 

V^T/y aAso.osSbo.92^1 0 n m^Scg 

*&W}&<om* 2 0 5 0 0 cm 2 /Vs, v— hffifcWI 

f*3 7 0Q/a 5. 4 7 X 1 0 17 cm^T- 
fe-oTto 

[0 0 3 6] y^T-^^bfCo 

4/imcos i NR«:»jaL;fc: 0 RS i Nll(;7t b y 
y^^-SfctcJ;^ ««£#Sffi#aswiP«<>:fto 

x^y^»ot, S^O^^ttSSHS^S iN£ 
^y^V^U GaAsSbil:itB^tto 

[0037] * vxn&m%mz± k> , pti^ioo 

nm N M^T, Au|?r3 0 0nmlf U 

0 0U l#CDT~-/U£rtTl\ lS$:KLfc 0 ft 

[0 0 3 8] rpLt, 2-fyf(7)^x/^(c^^ 

^7"t^X(j:0. 3 6mmX 0. 3 6 mm"Cfcofc 0 n 
O*— 7U-*^-y^Sr, ^^>KU 7^t-^K 

[0 0 3 9] w 3 UTKff Lfe^-;u*f ©ftttfi, * 
-/U-ffi^miEte, ttSA^8E6 VMiH>-t\ 5 0 0G 
OlJM^^olf^ 1 1 2 7 9 m V tfe 0 , A^^Sftt 

#7 7 6 QxhotLa z<D{m*. mx<Dm*»wsBt&+ 
m*i oo%otic3 o^scguybi:^^, m 

[0 0 4 0] 

I^F(J4] 2 ^ y f(7)G a A s lfi(D^S(CMB 

AI0.5 Gao.s A s 0. 1 2 S b 0. es £r 6 0 0 n m^cfic? 
itTto y K— 7<D I n A s % 1 5 n m^c^^^ 

50 1 0. 5 Gao.s Aso.i2Sbo.88?:3 5nm^fi^, 



II 

j^V^TV is V—~f<DG aAso.o8Sbo.92^rlOn m#t 

■T-^ttS^fitt 2 0 5 0 0 cm 2 /V s , >- MSfitffi 
li3 7 0Q/D, l^M(i5. 4 7 X 1 O 17 cm- 3 T- 
fcofc. 

[0 04 1] ro»flI^fflv^r^-y^*T-^^^^L/•c 0 

/Co tfcM, ^x/^S(c^7XvCVDSia^ 0. 
4 /zmCOS i NlSrMLt, i NgLhMy^ h y 

X^^\sis^hs<^ — ls^^tz 0 m^RJt^^^ 

^^V^U GaAsSbiSrBHiS^c 
[0 04 2] * LTSMffefa Q . CrilrlOO 
nm. i^cl^T. Aui$:3 0 0 nmlSU X^<— i^— 

h*7mic£>)^ *—;i'm*<Dmm/<?--is&Mf& 

0 0°a l#^T~~^£frV\ mH^^b/c 0 ft 
[0 0 4 3] cl 5 It, 2-f ^CO^^N_h|C^CO^ 

— /ua^fcBftsbfc. psfisisyy-icXiom* 

S^iNfXttO. 3 6mmX0. 3 6 mmt'fcot 0 ~ 

U ovvt^ ^7^7 7^-^ K4rffV\ ^7K^r-> 
WflBfd ct £ ^e— /u K * tiit * L7c 0 
[0044] r o IXWtt*- ^^o«H4«, /i> 
-A'ttJ^WEEf*. S»A;fr«fiE6 Vfo&H^-C. soog 

tt7 8 8Qtfcofc. rrcHBtt, »Bt©m^-#ib««:+ 

»e. is i o o 3 o ^r^t i r 5, m 

S4k«o**fls:*JR-oia*Jft*fe*, **(H«B^© 

/um*«EE. A^ffistfliJi-r^T o . 5%^rtT?fo 
Ti^<, £^{c, f?attA<ft»ft*^-»tt^»e>tta 

[0 0 4 5] 

[HJfi«9 5] Si 2 y f (7)G a A s S«(7)f ffi{CM B 

A lo.65Gao.35A so. 14S b o . e 6 £r 6 OOn m^)cS £ 
-fr/Co &fcy > K— XGD I n A s £ 1 5 n mSfcftS-ti: 
1t a £h\^;is K-^OA 1 o. 65 G a o. 35 A so. i4 S b 
o.ee?:3 5nm«IHs 1^X7 > a A s 



(7) M?7-2 8 3 3 9 0 

72 

o.o8Sbo.92^10nmSI^«Li(Ci^ ^ffc 
ffl»JRSr»fc 0 r^»Kco® J ? L ^i(jS^*i2 15 0 0 
cm 2 /V s , hffifitffitt3 7 3 Q/Ck mT-*gS 

(15. 2 0 X 1 0 17 c m- 3 X*feo^i 0 
[0 0 4 6] r<£»K£lfl^T*~ /V*-=F«rff*!L^i. 

^*»I±(^W <h ft 6 Uftteteffct ZtntxDUZsx 

{a^^Mx^fy^Ucf, hfrlfc*L 

4 /zmCDS i Nl^MLfco i N^LLfC^* f y 

^^V^ffioT. tb6»»OS i N£ 

^ry^^U GaAs Sbl^RUS-frfco 
[0 0 4 7] f LTl^lfftfCi Til^lOO 
nm. jttV^T, Pt/I£50nnu J^T, AuK3 
OOnm^IfU *^—-p—y7h*7mc£t), 
/W^^Sffix^^ — ^Sr^uyto tit, 7^-/1/^ 
20 SrfflV^ a*#ifttt-3 0 0lC, l^cor--/^ 

«A*©*w*»«^oawft»«. if-— y is if • 

;y\ MM»«:»l«*»b<Dtt3Jsn«tt^<B*btbftd>o 

[0 0 4 8] c\ 5 L*C, 2 4ls^(D^^^±{C^m<^^ 

/u*fl:9II(rL/iio ^ co$Sf^ /u*^-<Z>^- 
y^-^-YXfiO. 3 6mmX0. 36mmT^o/c 0 C 

50 ov>X. h7y^7r^-/vKS:ffv\ :xztf:^> 

[004 9] :3 LTKfls Lfc*~/U3rp<0«M±fi, * 
^feA^lEE6V|C^VNt, 5 0 0G 
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